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ABSTRACT 



This invention relates to a latching shifter for bicycle 
transmissions* such as hab transmissions or derailleurs. with 
a housing, a latch dement with notches, a latching spring 
with a latching lug and two projections, as well as a slide 
with different bias stages whidi interact with the projections 
of the latching spring. By changing ttie position of the slide, 
the projections of the latching spring are brougjit together 
with different bias stages of the slide, whereupon the latch- 
ing spring is pressed wifli varying degrees of pressure by 
means of its latching kg into the notches of the latching 
element ITie advantage of the externally adjustable bias is 
that the shifter can be individually adjusted in tenns of the 
retention force which prevents unintentioDal shifting when 
the bicycle is in motion. 

11 Claims, 3 Drawing Sheets 
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LATCHING SmFTER FOR A BICYCLE 
TRANSMISSION 

This ^Mcation claims the benefit of U.S. Provisional 
Application No. 60/004,006, filed Sep. 20, 1995. This AppU- 
cadoo further daims the benefit of U.S. Ftovisional appli- 
cation No. 6(V004,0Q2, filed on Sep, 20, 1995. 

BACKGROUND OF THE INVENnON 

1. Field of the Invention 

The present invention genetalty relates to a intrMng 
shifter for tiie actuation of hicyde transmissions, such as hub 
transmissions or doailleurs. The latching diifter includes a 
housing aiid a latching element, which latching element has 
notches. The latching shifter fuifter includes a latching 
spring, which latching spring has at least one latching lug. 
The latching spring also has two projectioas, which projec- 
tions are located opposite the latching lug, viewed in the 
direction of the transmission of force, The latdiing shifter 
includes a recess for the latching Spring and stop surfaces 
located on the housing. 

2. Background Information 

French Patent No. 25 40 818 discloses a latching shifter 
which, as shown in that publication's FIG. 7, has a biased 
latching spring with a latching lug which is engaged with 
bias in a profile of the latching element This bias is constant 
and is a function of the level of tfie recess in the housing of 
this shifter in which the latching qxring rests to generate the 
bias by means of two dip-like or bracket-like ends. Hie 
auangement operates, as shown in the publication's HGS. 6 
or 9, to generate sound, whereby in this case, the bias is 
constant 

The object of the present invention, on the other hand, in 
particular, with twist grip shifters, is to advantageously 
increase or decrease the latching of the latdiing spring with 
the latching element by increasing or decreasing the bias. 
The rider can thereby individually select a shifting force 
which can be to suit the rider's own requirements regarding 
the relationship iKtween the shifting force which must be 
exerted and the retention force of the latching. Unintentional 
shifts can be {^evented, if the rider can adjust the retention 
force of the latching of the latching shifter so that the manual 
actuator on the latching shifter can stop rotating just as it 
enters the new gear. 

OBJECT OF THE INVENTION 

Hie object of the present invention is flierefore to create 
a shifter for bicycle transmissions, the latching of which 
shifter, in relation to the retention force of the shifter, can be 
individually adjusted by modifying the Mas of the parts 
which are to be latched with one another. 

SUMMARY OF THE INVENTION 

The present invention teaches that this object can be 
achieved by designing the latching spring to interact with a 
slide or bar, to generate a bias of the latching lug in the 
notches of die latdiing element The two projections can 
thereby be biased at different levels by selectively changing 
the position of the slide from a first bias area, which first tnas 
area can include a first level, or to a second bias area, which 
second Isas area can include a second level, or to a third Has 
area, whidi third bias area can indude a third level, etc. 

In accordance with an embodiment of the present 
invention, the bias areas can be designed, in terms of the 
width of the bias areas, such that a displacement of the 
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latching spring can be possible by the oider of magnitude of 
a transition distance. The transition distance can be specified 
by die latching spring and a stop surfooe essentially without 
changing the level 

^ In accordance with anothex embodiment of the pa-esent 
invention, the slide can permit a continuous change of die 
level of the projec^ons by means <^ an inclined jdane, which 
inclined plane can correspond to each of the bias areas. 

The above discussed embodiments of the present inven- 
tion will be described further hereinbdow with reference to 
the acconqianying figures. When the word '^invention" is 
used in this specification, die word 'Invention** includes 
"inventions**, ttiat is, the plural of '^invention**. By stating 
*invention", the Applicants do not in any way admit tbat the 
present qvpUcation does not include more than one patent- 
ably and non-obviously distinct invention, and maintains 
diat this plication may include more than one patentably 
and non-obWously distinct invention. Hie Applicants hereby 
assert that the disclosure of this applicatiott may indude 

^ more than one invention, and, in the event that there is more 
than one invention, ttiat these inventions may be patentable 
and non-obvious one with respect to the odier. 

BRIEF DESCRIPnON OF THE DRAWINGS 

25 

The present invention is e^lained in greater detail below 
with reference to the accompanying drawings, in which: 

FIG. 1 shows a portion of a latdiing shifter with a 
housing, a latching dement, a latching spring and a slide, 
3Q with several bias stages; 

FIG. 2 shows a view in perspective of the portion of the 
latdiing shifter iUustrated in FIG, 1» with a more detailed 
illustration of the slide; 

FIG. 3 shows a variant of the slide with the c^ability of 
33 continuously adjusting die bias of the latching ^mng; 

FIG. 4 shows a view in perspective of a shifter with a 
housing, a detent dement and a detent spring with a tran- 
sition spring; 

FIG. 5 shows a schematic illustration of the dements 
^ which partidpate in the shifting action; 

FIG. 6 illustrates a variant in which the transition spring 
is realized in the form of a plate spring; 

FIG. 7 illustrates an additional variant of the transition 
spring, in which it is realized in the fomi of a coil spring; 

FIG. 8 shows a view in perspective as in FIG. 4 with a 
detent spring made of sted band material and an integrated 
transition spring; and 

FIG. 9 shows a perspective view of a twist gr^ shifter 
50 with a grip part fixed to the handlebar, and a rotational grip 
part 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

55 One embodiment of the present invention, as shown in 
FIG. 1, includes a detent or latching shifter 1 whidi can be, 
in particular, a twist grip shifter for the actuation of bicycle 
transmissions, such as hub transmissions or derailleurs. The 
latching shifter 1 can indude a housing 11 and a detent or 

60 latdiing element 13, which latching element 13 can have 
detents or notdies 19. The latching shifter 1 can also indude 
a detent or latching spring 3. The latching spring 3 can 
preferably indude a ddent or latching lug 5 and two 
projections 21. The latching spring 3 can also have a slide 9 

65 widi various bias stages 9a, 9b, 9c etc. The bias stages 9a, 
9by 9c etc. can interact widi the projections 21 of the latching 
spring 3. 
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Hie housing 11 can preferably be non-rotatioiiaUy con- 
nected to the handlebar of the bicycle in the vidmty of die 
grip part On the oibit of die latching spring 3. diere can 
preferably be a recess, which recess can be f<Hiiicd by the 
stop surfaces lOo and 10b, In odier words, diere is a recess 
in a circumferentiai portion of the housing 11 that is limited 
on one end by stop surface 10a and on the other end by stop 
surface 10^. The latching spring 3 can be located in this 
recess. The latching spring 3 can be in contact with the one 
stop surface 10a by means of the spring force generated by 
the bicycle transmission. Between tibte latching spring 3 and 
the other stop surface 10b, there can be a clearance, which 
clearance can represent a transition distance 17, wherd>y the 
position of the latching spring 3 in its rest position can be 
defined. 

In accordance with one embodiment of the present 
invention, therefore, the housing 11 can preferably be 
attached to the handldur such that tiie housing 11 cannot 
rotate with respect to the area of die grip part of the 
handlebar. The latching spring 3 can preferably be located 
within the recess, which recess can include a space essen- 
tially between the stop surface 10a and the stop surface 102^. 
The latching spring 3 can orbit or move within this recess. 
One side of the latching spring 3 can preferably be biased 
against die stop surface 10b, The odier end of the latch 
spring 3, which other end can face away from die stop 
surface 10b, can face toward the stop surface 10a. The 
transition distance 17 can thereby include the space ca* 
clearance between the end cf the latch spring 3 and the stop 
surface 10a. The amount of clearance of the transition 
distance 17 can remain essentially constant when die latch 
spring 3 is in a rest position. 

The recess in the housing 11 can be crossed or ovemin by 
the latching element 13, which latching element 13 can 
preferably be connected to the rotational portion of the twist 
grip shifter. The latching element 13 can have several 
notches 19 facing the latching lug 5, as mentioned above, 
whereby a latching can occur when the latching lug 5 is 
essentially jH^essed with bias into die notches 19. This bias 
can be generated by die latching spring 3, which latching 
spring 3 can rest, by means of the two projections 21, on die 
slide 9. The slide 9 has die different bias stages 9a, 9^, 9c 
etc.^ each of which bias stages 9a, 9b, 9c etc. can lie on a 
different level with regard to the projections 21. The bias 
stages 9a, 9^, 9c etc. can be displaced in pairs, one after 
anodier, under die two prcjecdons 21, by changing die 
posidon of the slide 9. 

TheKfore, in accordance widi one embodiment of the 
present invention, the ktchmg dement 13 can be located 
along die outer portion of die recess, widi rrference to FIG. 
1. The latdiing element 13 can rotate wiUi respect to die 
rotational portion of die twist grip shifter. The latdiing 
element 13 can have several notches 19, which notches 19 
can receive die latching lug 5 to thereto bias the latdiing 
^ning 3 essentially between the latdiing element 13 and die 
slide 9* The latching spring 3 can indude a pair of projeo- 
tions 21. The two projections 21 can simultaneously be 
displaced back and forth among the different bias stages 9a, 
9b, and 9c etc. of die slide 9 by means of the rotation of the 
slide 9 in a dodcwise or a counterclockwise durection widi 
respect to FIG. 1. 

In the position illustrated in FIGS. 1 and 2, die projections 
21 of the latching spring 3 can each be considered to be on 
the bias stages 9a of the slide 9. In diis position, the least Mas 
is applied to die latching spring 3, which means diat the 
latching element 13 can be pushed or pulled most easily 
from the retention position in the notch 19. If the slide 9 is 



4859 

4 

rotated in the clockwise direction with respect to FIGS. 1 
and 2, die projections 21 can be moved to die higher levd 
of the subsequent bias stage 9b. As a result, die latching 
spring 3 can be essentially mOTc strongly biased by the 

5 diJGference in levd between the bias stages 9a and 9^, widi 
die result diat die latching spring 3 can devdop a higher 
resistance against a rotational force. The retention force of 
die latching firing 3, when the bias stage 9c is subsequentiy 
moved under the projections 21 of the latching spring 3, can 
diangc accordin^y. 

Therefore, in accordance with one embodiment of the 
presmt invention, when the two projections 21 are on the 
respective bias stages 9^, as shown in FIGS. 1 and 2, the 
least amount of biasing force can be ^Hed to the latching 
spring 3. When the slide 9 is rotated in the clockwise 
direction, however, the two projections 21 can be biased 
against the respective bias stages 9b, As a result, because of 
the difference of levels between bias stages 9a and bias 
stages 9b, the latdiing spring 3 can diereby be more strongly 
biased between die latching dement 13 and the slide 9. 
Similarly, when ttie slide 9 is further rotated in die dodcwise 
direction, die two projections 21 can be biased against the 
respective bias stages 9c. As aiesult, because of die differ- 
ence of levels between bias stages 9b and bias stages 9c; the 

^ latdung spring 3 can thcFd>y be even more strongly biased 
between the latching element 13 and the slide 9. When the 
rotation of the slide 9 successively dispUices the two pro- 
jections 21 from the biasing stages 9a, to the biasing stages 
9b, and then to die biasing stages 9c, etc., die bias of the 

^ latching spring 3 between die latching dement 13 and the 
slide 9 can accordingjly provide a greater resistance to the 
force of rotation. 

The bias stages 9a, 9b, 9c etc. can be selected so that the 
perii^eral extensions of each of the bias stages 9a, 9b, 9c 

3^ etc. can be large enou^ that the latching spring 3 can be 
displaced tyy the pa:y}beral length of the transition distance 
17, widiout die projections 21 leaving the respective bias 
stage 9^ or 9^ or 9c etc. In other words, the drcumferential 
lengdi of the bias stages 9a, 9b, and 9c can be at least the 

4Q lengdi of die transition distance 17. ThCTcfwc, die latching 
spring 3 can move throughout the transition distance 17 
without the projections 21 being displaced to another of the 
bias stages. 

In summary, and in accordance with one ranbodiment of 

45 the present invention, to essentially prevent the projections 
21 from being di^laced from the corresponding bias stages 
9a, 9b, or 9c etc., die lengUi of each of die bias stages 9a, 
9b, and 9c etc. can be sized with respect to the lengdi of the 
transition distance 17, such diat the lengdi of the bias stages 

50 9a, 9b, and 9c etc. can preferably be relativdy longer dian 
the lengdi of die transition distance 17. As a result, if the 
latching spring 3 essentially travels toward and along the 
transition distance 17, the projections 21 of the latdiing 
spring 3 can be prevented from leaving the corresponding 

55 pair of biasing stages 9a, 9b, or 9c etc because die longer 
lengdis of each of the biasing sUges 9a, 9b, and 9c etc. can 
thard>y compensate fcx- die travel of die latching spring 3 
along die shorter lengdi of the transition distance 17. 
FIG. 3 shows a slide 9' with contact surfaces 9", which 

60 contact surfaces 9" no longer indude different bias stages. 
Each of the contact surfaces 9" can, however, indode an 
indined plane with a low angle of indination, which has the 
special advantage that it can permit a continuous adjustment 
of the bias between the latching spring 3 and die latching 

65 dement 13. 

Tber^ore, in acccrdance with one embodiment of file 
present invention, as shown in FIG. 3, each contact surface 
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9* of the slide 9 can include an aic-shaped or inclined spring ring 28 which interacts by means of lugs 26 with 

surface. As a result the height of one end of the contact notches 46 in die rotating ring 44. This spring ring 28 is 

surface 9" can be relatively shorter ^an the height (rf the realized in one piece as shown in FIG. 2 and in two parts as 

oCher end of the contact surface 9" such that the height of die shown in FIG. 4, whereby one of die parts is the detent 
areas between die ends can thereby farm an indin^ plane s spring 29^ which can be rotated by a small circular distance 

of the contact surface 9". By realizing the contact surface relative to the second ring part 29". This relative rotational 

9'*in die f onn of an arc-sh^)od or inclined |dane, die bias cf capability, as disclosed in daim 6, makes it possible to 

die latching spring 3 can be essentially continuously increase die shifting travel from one d^ent to die next, 

adjusted iqwn rotation of the slide 9. against die spring force of the derailleur, by just this small 

In general, wiOi regard to the mode of operation of die relative rotation, whereby a transition travel is produced 

latdiing shifter 1, it should be understood that die shifdng whidi, when die diain is shifted from a smaller sprocket to 

motions can take place essentially exclusively by means of i^cxt larger sprocket, can be used as before to signifi- 

die latdiing element 13, since the intrhing element 13 can be cantly improve the shifting quality, 

connected on one hand dirccfly to die twist grip, which twist An improvement could be made by introducing a transi- 
grg> can be actuated by the rider. And, on die oflier hand, die ^5 tion spring whidi would be installed as a coiiq]rcssion spring 

latching element 13 can be connected widi the wie end of a in die transition space between the detent spring and die 

control wire of a Bowdcn cable, and die other end of die second ring part or die housing. The advantage would lie in 

Bowden cable can be located on die adjustment mechanism a defined position of die detent spring in the idle position of 

of the dexailleur, in which case the mechanism described the shifting system and in the precision of shifting whidi 
here can change only the shifting resistance, in die order of 20 could be adiieved after shifting from the smaller to die next 

diegearsselected,widi die ability to produce a stop in each lager sprocket by die momentary neutralization of die 

gear, after the latdiing of die latdiing lug 5 in one of die transitional condition. 

notdies 19 widi die selective bias. ^ ^ invention is diexefore to create a device 

In accordance widi one embodiment of die present which makes it possible, immediately after the completion 
invention, dicrefoce, die latdiing shifter 1 can operate by ^ of the shifting actuation, to end the transitional state and to 

means of die motion of die latdiing element 13 since one return die derailleur to its ccHiect position above die sdectcd 

end of the latdiittg dement 13 can be connected to die twist sprodcet 

^ by *c ridex. The laldting dement U can also one embodiment of an invention, as shown in FIG. 4, 
^/"H^l^r^ ?if f *^ ^^,^^y 30 indudes a latdiing or detent shifter for die actuation of a 

^n„^5^ f°i 1* ^i^T'^jf^.^ ^^^^ ^ ^ ™s detent shifter consists of a housing 11 

ZT^^^J? ^^'.^^^y ^ whidi can be permanentiy connected or connect^m a 

tance of die gea^ of die derailleur. non-rotational manner to a part of a bicyde, a detent dement 

One feature of die invention resides broadly in die latch- 13 which is movably located inside diis housing 11 and 

ing or notching shifter 1 for a bicyde transmission, com- which is connected, possibly by means of a cable, on one 

pcismg a housmgU, a latching dement 13 widi notches 19, hand to a manual actuator (designated H for direction 

a latdiing siting 3 widi at least one latching hig 5, two indication in die figure) and on die odier hand to die 

projections 21 which arc located opposite die latdiing hig 5, derailleur(dcsignatcd K for direction indication in die figure) 

viewed in die direction <rf die transmission of force, and a to be shifted to change die gear on die bicyde. The embodi- 

recess for die latdiing spring 3 widi stop surfaces 10a and ment iUustrated m nG. 4 shows die grippcr part of a 

106 on die housing 11, charactoizcd by die fact diat die twist-grip shifter located around a handlebar, die manual 

l^d^^g3mtcracts witiiasHde9togencrateabias actuator H whidi is connected to die detent element 13. The 

ofthelatchmglug5indienotdiesl9oftiielatdiingelemcnt detent element 13 is also connected to die first end of a 

13, whereby each of die two projections 21 can be bUsed at control cable of a Bowden cable, while die second end of die 

diflfcrcnt levels by die user selectively changing die position control cable is connected to die deraiUeur K (see FIG. 5) 

of die slide 9, via an attachment, die tang 30, diat passes The detent dement 13 has detents 19 in which a lug 5 of a 

dirough die housmg U and connects to a user operated detent spring 3 is engaged. In dus case, die detent spring 3 

control diat can be readily accessible to die user, firom a first is in a stinup-shape, and is supported by means two 

bias area 9a widi a first levd, <x a second Was area 9i> widi projections 21 on die housing U, by means of which die lug 

a second Icvd, or a diird bias area 9<? widi a durd level, etc ^ 5 is biased widi respect to die detent dement 13. 

Anodiff feature of die invention resides broadly in die The detent spring 3 lies in a recess in a drcumfercntial 

hitching shifter diaractcnzed by die fact diat die bias areas portion iii die housing 11 (see FIG, 1), by means of whidi 

98, 96, 9c etc. are des^ned in terms of didr widdi so diat a die detent spring 3 is fixed in position m die circumferential 

duplac(^nt of die latdung spring 3 is possible by die order durection. This fixing inchides some additional play, namdy 

of magnitude ci a t^sition^distaiice 17 spedfied by die 35 die transition distance 17, widiin which die detent spring 3 

lat^ ^g 3 and stop surface 106 widiout dianging die can move bade and forth in die drcumfercntial direction. To 

orient the detent spring 3 on a particular side, namely on the 

Yet anodier feanire of die invention resides broadly in die side facing the manual actuator H, diere is a transition spring 

latching shifter characterized by die fact diat die sUde 9' 7 which can preferably be connected in one piece widi die 

makes possible a continuous change of die levd of die ^ detent spring 3, but which transition spring 7 can also be in 

projections 21 by means of an inclined plane 27 which the fonn of a spring plate 76 (FIG. 6), or as a sqwratc 

cocresponds to eacfaof diebias areas 9a, i96, 9cetc. transition spring in die form of a coil spring 7c (FIG. 7). 

An invention rdates to a shifter for the actuation of a There can also be a stop 10 which correcdy limits die travd 

derailleur on bicycles. French Patent No. 2 657 062 dis- of transition spring 7 and defines the transition distance 

doses a shifter for derailleurs which has a rotating ring 44 65 17. 

widi a cable suasion 43 and grip ends 50 as well as a HO. 8 shows a detent qiring 3* whidi is also in die shapt 

housing 22 fostened to die handld>ar widi nolcfacs for a of a sGnup and indudes a leaf spring made of sted band 
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inataiaL This detent spnng 3* also has a lug 5* to increase a deraiUeur for bicydes, conqirising a housing 11, a detent 
retaining force with respect to the detents 19 in the detent element 13 which is connected both to the manual actuator 
element 13, which force results from a bias whidi is H and to the derailleur K, as well as a detent spring 3 made 
genoated by two projections 21' and 21", which projections of elastic plastic material, the lug 5 of whidi interacts with 
21' and 21" are supported on the housing 11. At the projec- 3 detents 19 of the detent element 13 and can have a transition 
tion 21*, the detent spring 3' can be connected in one piece distance 17 between the housing U and the detent spring 3, 
to a transition spring T, which transition spring T can be diaracterized by the fact that the detent spring 3 is located 
^iied against the flank on the housing 11. To inaease the in a recess of die housing 11, whereby also located in the 
flexibility of the transition spring 7, notches 7" can be recess, in addition to the detent spring 3, located down- 
created which reduce the fluckness of the band matp*i»\ in lo stream in the direction of movement toward the manual 
certain places and make possible a softer qmng constant actuator H, is a transition spring 7 which can ^ly a bias 
than the regular thickoess of the band material of which the between die housing 11 and the detent spring 3 and can be 
detent spring 3' is made. compressed into a block 

FIG. 5 is a schematic diagram which illustrates the In accordance with one onbodiment of an invention, 

function of the detent shifter 1. By analogy to FIG. 4, the another feature of an invention resides broadly in the shifter 

parts shown in FIG. 5 are identified by the same numbos characterized by the fact that the spring travel of the tran- 

plus the letter ''a"". sition spring 7 oozresponds to the spediked transition dis- 

If the detent clement 13a in toe housing Ua is pulled by ^<^^ *e derailleur K. 

the manual actuator H toward the manual actuator H, the In accordance with one embodiment of an invention, yet 

chain is to be shifted from a smaller sprocket to the next ^ another feature of an invention resides broadly in the shifter 

laiger sprocket On account of the lower tendency of the characterized by the fact that the transition spring 7 is 

chain to ascend in this direction of shifting, the desired connected in one piece with toe detent spring 3. 

position of the derailleur K is overshot by the transition In accordance with one embodiment of an invention, still 

distance 17a, as a result of which the angle of ascent of the another feature of an invention resides broadly in the shifter 

chain with respect to the larger sjprocket increases and the ^ characterized by the fact that the detent spring 3 has a stop 

shifting takes place. With the cuxent quality of the shifting 10 which limits the transition distance 17 by interaction with 

dements of dcrailleurs, it is sufSdent to hold this transition the transition spring 7. 

position only for a very brief time, which means that the user in accordance with one embodiment of an invention, a 

need only shift to the next resistance, and then let go. fiirdier feature of an invention resides broadly in the shifter 

Without notidng or even intending to do so, the rider has ^ characterized by die fact that the transidon spring 7b is 

used the transition distance 17a. realized in die form of a plate spring. 

As shown in FIG. 5, the detent element 13a can be In accordance widi one emtxKliment of an invention, 

connected to the housing 11a by means of a con^nsation another feature of an invention resides broadly in the shifter 

spring 15a, which has the advantage that the shifting motion ^ ^ characterized by the fact that the transition spang 7c is 

toward the next larger sprocket is made easier, since the realized in the form Of a coil spring, 

compensation spring 15a, acting as a tension spring, coun- in accordance with one embodiment of an invention, yet 

tcracts the spring force of the parallelogram of the deraiUeur another feature of an invention resides broadly in the shifter 

K. Also, the con9>ensation spring 15a can be eliminated, for a derailleur for bicydes, comprising a bousing 11, a 

since the process of shifting between the detent element 13a ^ detent element 13 which is connected both to the manual 

and'the detent spring. 3ais not directly affected. If the detent actuator H and to the derailleur K, as wdl as a detent spring 

element 13a is then nx)ved further toward the manual 3', the lug 5* of which interacts with detents 19 of the detent 

actuates- H, first die transition spring 7a is pressed together element 13 and can have a transition distance 17 between the 

by the detent lug 5a and the transition distance 17a is housing 11 and the detent spring 3*, characterized by the fact 

reduced by die detent lug 5a to the detent spring 3a. that die detent spring 3' is located in a recess of die housing 

Essentially only then does the detent lug Sajump out of the li, whereby also located in the recess, downstream of the 

respective detent 19a and slide into the next detent 19a, detent spring 3' in die direction of movement toward the 

whereby the position of the detent lug 5a on the detent manual actuator, there is a transitioa spnng 7 whidi is 

spring 3a does not change. Only after the manual actuator H connected in one piece with the detent spring 3', and whidi 

is rdeased does the transition spring 7a, in connection with ^ can apply a bias between the housing 11 and the detent 

the return spring in the derailleur K, bring the detent dement spring 3'. 

13a back into die desired correct shifting position. still anotiicr feature of an invention resides broadly in die 

In other words, in accordance with one embodiment of an shifter characterized by the fact that die detent qiring 3 is 

invention, when the manual actuator H pulls the detent made of sted band material 

dement 13a, the detent lug 5a compresses the transition 53 An invention generally relates to a twist gjnp shifter for 

spring 7a. When the detent lug 5a fully reduces the transition the control of the gears of transmissions of bicydes. Tht 

distance 17a, the detent lug 5a rises out of the current detent twist gnp shifter indades a connection for an actuator cable, 

19a and slides into die next detent 19a. The rising of detent a cable iidet segment, and a winding dnim in a cable windup 

lug 5a compresses the detent spring 3a. The force of the or spooling segment The twist grip shifter further includes 

detent spring 3a pushes the detent lug Sa into the next detent ^ a grip part fixed to the handlebar and another grip part 

19a. After the manual actuator H is released, the force of the rotationally connected to the winding drum, 

transition spring 7a, along widi effect of the return ^ring in German Laid Open Patent Application No. 32 15 427 

die deraiUeur K, brings the detent element 13a back into die disdoses a twist grip shifter which has a gr^ part fixed to die 

desired cwect position wherein the dg-ai H eiir K is aligned handlebar and a rotational grip part, the diameter of which 

widi the chain over the newly sdected gear. 55 rotational grip part is significantiy larger than the diameter 

Id accordance with one embodiment of an invention, one of the grip part which is fixed to the handlebar, thereby 

feature of an invention resides Inoadly in die shifter for a making it possible foi the rider to control the shifting of die 
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gem with little cxpcaiditure of effort To shift gears, the shifter can have a cable windup segment 103, whidi cable 
hicydist must use die large diameter of the rotating part ci windup segment 103 can include a winding drum to wind up 

the grip to shift gears, both when upshifting and* when the actuator caWc. The twist grip shifter can fur&er include 

downshifting. When upshifting, in most cases the cable is a EPP part 104, Which grip part 104 can be fixed to the 

only released, which means that large shifting forces are not 5 handlebar. In addition, the twist grip shifter can indude a 

necessary. But when downshifting and when a traction force rotational grip part 105, which rotational grip part lOS can 

must be excited on the cable, different amounts of force are preferably be located directly adjacent to the cable windup 

necessary, since the cable must be pulled against the force of segment 103. The rotational gap part 105 can preferably lie 

a return spring in the transmission of the bicyde. Conven- between the cable windup segment 103 and the gr^ part 104 

tional related devices effective^ solve the proUem of puU- lo ^ ^ handlebar: 

ing the caUe against the action of the transmissicMi spring, The rotating gpp part lOS can have an area with a large 

but there is geneially no teaching on the release of the cable. diameter Dl and an area with a small diameter D2. The area 

An invention can improve the conventional design. To ^"B^ diameter Dl of the rotational grip part 105 can 

release the cable, an additional area with a small rfiamif^ be adjacent to Ae cable windup segment 103, and the area 

can preferably be molded onto the rotating part of the grip. 15 witti the small diameter D2 can be adjacent to the grip part 

The diameter of the rotating part of the grip can thtteby *^f** *® *^ handlebar. The diameters on one hand of the 

essentially differ only slightly from.thc diameter of the part diameter Dl and of the cable windup 

erf the grip that can be fixed to the handlebar. Such a stepped segment 103, and on the other hand of the grip part 104 

realization of the rotating part of the grip can therefore which can be fixed to the handlebar and of the area with the 

permit the actuation of the cable, which cable can extend to 20 smaXl diameter D2, can be essentially i^iproximately equal 

the bicyde transmission, with relatively little cxpendinire of another. 

effort in both directions. The rdease of the cable can diereby Examples of bicyde shifting mechanisms which may be 

take place by using the area with the small diameter, and die utilized in accordance with the embodiments of the present 

cable can be reded in by means of the area of the rotational invention, may be disdosed in the following U.S. PaL Nos.: 

part of the grip with the large diameter 25 4,900,291, which issued to Patterson on Feb. 13, 1990, 

One object is to create a twist ffsp shifter by means of ^^^^^<^ "Bicyde Gear Shifting Method and Apparatus*'; 

which it is possible to reel in the cable and to overcome 4,^8,733, which issued to Patterson on JuL 03, 1990, 

relativdy high actuation forces t^y means of an area with a entitled "Bicycle Gear Shifting Method and Appatatos"; 

large diameter, andthereleaseofthe cable can takeplace by 5,009,629, which issued to Tagawa on Apr. 23, 1991, 

means of an area witti a smaU diameter, whereby it can be ^ «ntiaed "Shift Lever Assembly for Bicycle"; 5,102372, 

possible to achieve predsdy the comlxnation of advantages ^^^^ Patterson et al on Apr 07, 1992, entitled 

described above. "Bicyde Derailleur Cable Actuating System"; 5,D5,441, 

This object can be accompUshcd by designing the contour ^^^"^ ^ Gdbien on Aug. 04, 1992, entitled "Shifting 

of a rotational grip part in a stepped fashion such that the Apparatus for Multispeed Bicydcs"; 5,178,033, which 

rotational grip part can have an area with a large diamrtcr ^ entitled "Bicyde Gear 

and an area with a small diameter. The area with the large I^isplay"; 5,186,071, which issued to Iwasald on Feb. 16, 

diameter can prcferaWy be located adjacent to a cable entitled 'bicyde Speed Change Lever Assembly"; 

windup segment and the area with the small diameter can 5,186,072, which issued to Nagano on Feb. 16, 1993, 

preferaWybedirectedtowardagrippart,.whichgrippartcan ^n^tled "Bicyde Speed Control System for Controlling a 
be fixed to the handlebar. In addition, the area with the small ^ Change Speed Devise Through a Change Speed Wire"; 

diameter can have a diameter wfaidi differs only dishtly 5,191,807, ^ch issued to Hsu on Mar. 09, 1993, entitled 

from that of the grip part 'Indexed Gear-Sbift Mechanism"; 5,197,927, which issued 

Id accordance with one embodiment, the surface of the I? et al on Mar. 30. 1993, entifled "Bicyde 

non-rotational or fixed grip part can have a first pcraiUeur Cable Actuating System"; 5,205,794, \*^ch 
nondircctionally^tructuredsuifaccprofilcforthcpurDoseaf ^ ".^"^^toBrowningon Apr. 27, 1993, entitled **ShiftMecha- 

vcntilation. for Bicyde"; 5,213,005, which issued to Nagano on 

In yet another embodiment, the surface of the rotational ^^'^olf^f 1^- Control Devise for Bicyde 

grq> part can preferably have a directional surface profile iST^^/ ^'^i^' ^ issued to Nagano on Sep. 07, 

both in the vidnity of the large diameta and in the vSS W3, cntitted ^'Bicyde Control Devise"; 5,287,766, whidi 
of the smaU diameter for the transmission of torque/^ ^ f ^ ^^^'^ ''''F'^' 22, 1994, entitled "Speed Control 

Thean^withthesmaUdiameteroftherotatioSgrippart i^^n Z\t^""' 7"?^^ 

vary slightiy, resulting in a rotationaUy synffiS S^lf^^;- '^^ ^""^^ 

shape whidi can be different from a cylindricST ^ ^^^^^^^ T^f" ^^"^^ 

T« ^AAi^^ 1 ^, * ^ .t. . • entitled "Bicyde Speed Oiange Operation 

J^Z^^tfT^'^-^^^^^ « Assembly- 5322.487, wMchissu^toNagan^onJun. 21. 
prt«n tave a corneal shape m toe vicunty <rf the smaU 1994, entitled "Self-Contained Change s|eed Appanms 

^^STij^ S^^ ^ P-'wls to Equalize a Shiftiig P^tu^l 

tSt?l.^SrS!if" tt« area with the Bicyde"; 5325,735, whfch issued to Nagio ^ul Os! 
smaU Oim^ tothe aea wdh the ta^ dwmetcr. 1994, entitled "Bicycle Speed Control Apparatus Haying a 

a^^^J^'^^S'^^'^'f^'^'^^'^'^'' « Speed Indicatoc-;5354,24a which issuTto Hunter, ir on 
«!Vmj^taAthawad^can^csnng-st^bea± Oct 11, 1994, entitled "Variable Transmission"; 5355,745, 
Theshape of the mg-shaped bead canjwfcxably be which issued to Wu and Hsuan on Oct 18, 1994, enliUed 

SS. rfT^lfrr^' T'^'^ Conlroller"; and 5361,645, which issued to 

totheanaoftheKXationalgDppartwittiftelaigediainetet Feng and Kang on Nov. 08, 1994, entitled "Shift Lever 
One embodiment of an invention, as shown in FIG. 9, 63 Apparatus for Use in Bicycle" 

^^.r* " """^^ ^ '^'^^ wMc* may be used in 

cable 101 and a cable inlet segment 1«2. The twist grip accordance with the embodimects of the present invention. 
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may be disclosed in the following US. Pat, Nos.: 5,421^19 
endaed ^^Bicyde Speed Change System, Bicycle Speed 
C3iange Method and Bicycle Speed Change Operation 
Assembly^ to Maeda and Bridgestone; 53^0465 entided 
*3icycle Speed Change System, Bicycle Speed Change 5 
Method and Bicycle Speed Change Operation Assembly" to 
Maeda and Bridgcs^oae; 5^15,891 entiUed "Bicyde Speed 
Change Operation Assembly^ to Maeda; and 5^1,877 
entided "Gear Sdcrtor" issued Sep. 7, 1993. 

Some examples of latdiing shifters which may be used in 
accordance with the embodiments of the present invention, 
may be disdosed in the following Federal Republic of 
Germany Patents: No. DE 32 15 426 Al to Fichtd & Sachs 
and No. DE 38 23 741 Al to Shimano. 

An additional example of latching shifters which may be 
used in accordance with the embodiments of the present 
invention, may be found in French Patent No. 2 540 818. 

Some examples of Twist grip shifters whidi may be used 
in accordance with the embodiments of Che present 
invention, may be disdosed in the following U.S. Pat Nos.: 
3,218,879 cntitted *TVist Grip Controls" to Raleigh; 5,134, 20 
897 entitled "IVist-grip Device for Operating the Gears of 
a Bicyde" to Campagnolo; 4,938,733 entiUed ""Bicyde Gear 
Shifting Method and Apparatus** to Sram Corporation; and 
4,900,291 entitled **Bicyde Gear Shifting Method and 
Apparams** to Sram Corporation. 25 

Additional exanq)le5 of Twist grip shifters and related 
components which may be used in accordance with the 
embodiments of the present invention, may be disclosed in 
tiie following Federal RepuHic of Germany Patents : No. DE 
32 15427AltoKdxtd&SadisandNO.DE37 27 933Al 30 
to FidiCel & Sadis. 

The components disdosed in the various publications, 
disdosed or incatporated by reference herein, may be used 
in the embodiments of the present invention, as well as, 
equivalents thereof. 

Hie appended drawings in their entirety, induding all 
dimensions, proportions and/or shapes in at least one 
embodiment of the invention, are accurate and to scale and 
are herd)y induded by reference into this specification. ^ 

All, or substantially all, of the components and methods 
of the various embodiments may be used witi) at least one 
embodiment or all of the embodiments, if more than one 
embodiment is described herein. 

AU of the patents, patent applications and publications 
redted herein, and in the Declaration attached hereto, are 
hereby incorporated by reference as if set forth in their 
entirety herein. 

The corresponding foreign patent publication 
j^Ucations, namely, Fedoral Republic of Germany Patent 
Application No. P44 42 9533, filed on Dec. 2, 1994, having 
inventor Markus Arbeiter, and DE^S P 44 42 9533 and 
DE-PS P 44 42 953.3, arc hereby incorporated by reference 
as if set forth in Uieir entirety herein. 

The invention as described herdnabove in the context of 55 
theprefened embodiments is not to be taken as limited to all 
of the provided details thereof, since modifications and 
variations thereof may be made without departing from the 
spirit and scope of the invention. 

What is datmed is: 60 

1. A bicyde gear shifting system conqxrising: 

a rotatable shift actuator for operating gears of the 
bicyde; 

said rotatable shift actuator conqmsing: 
means for mounting said lotatat^e shift actuator on a 6S 
bicycle handlebar generally coaxially with the 
handlebar; 
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a housing; 
a latching spring; 

said latching spring comprising at least one latching 
lug; 

a latching element for lecdving said at least one 
latching lug; 

said latching dement comprising a fdurality of detent 
notdies; 

said latdiing element and said latching spring being 

rotatable with resped to each other; 
said at least one latching lug being di^KMsed toward 
said detent notches; 
a slide; 

said slide being disposed to make contact with said 

latching spring; 
said slide comprising means for biasing said at least one 

latching lug of said latching spring against said detent 

notches; 

said means for tiiasing con^nising means for adjusting the 
bias of said at least one latching lug against said detent 
notches; 

said adjusting means comprising a plurality of bias levds, 

disposed on said slide; 
each of said fdurality of bias leivels being disused to 

generate a different bias of said at least one latching lug 

against said detent notdies; 
said plurality of bias levels comprising a first biasing 

surface and a second biasing surface; 
said latching spring conqsising a first projection and a 

second projection; 
said first and second projections being disposed opposite 

said latching lug; 
said first projection being disposed agamst said first 

biasing surface; 
said second projection being disposed against said second 

biasing surface; 
a first stop surface; 
a second stop surface; 

said first and second stop surfaces being disposed on said 
housing; 

a recess di^sed between said first and second stop 
surfaces; and 

said latdiing spring being disposed within said recess. 

2. The bicyde gear shifting system as claimed in daim 1 

wherein: 

said latching spring has a first circumferential lengtii; 

said latching spring has a flexed second circumferential 
length when said latching spring is disposed between 
ones of said plurality of detent notches; 

said second circumferential length is greater than said first 
circumferential lengUi. 

3. The bicyde gear shifting system as claimed in claim 2 
wherein: 

said first biasing surface is of sufiSdent width to contain 
said first projection when said spring has said first 
circumferential lengtii and when said spring has said 
second dxcumferential length; and 

■said second biasing surface is of sufiSdent width to 
contain said second projection when said spring has 
said first circumferential length and when said spring 
has said second drcumfeiential length. 

4. The bicyde gear shifting system as claimed in claim 3 
wherein: 
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said first biasing smface comprises a first means fcr 
providing a continuous dxangp of the bias; and 

said second biasing surface conj^uises a second niieans for 
providing a continuous change of the bias. 

5. The bicycle gear shifting system as claimed in dairn 4 ^ 
wherein at least one of said first and second continuous bias 
means an inclined plane. 

6. The bicycle gear shifting system as claimed in daim 3 
wherein at least one cS said first and second biasing surfaces 
comprises a stepped surface. lO 

7. A bicycle gear shifting system comprising: 
a rotataUe shift actuator for operating the gears of a' 

bicyde; 

said rotatable shift actuator conqirising: 
means for mounting said rotatable shift actuator on the 

bicyde handlebar generally coaxially with the 

handlebar, and 
gear positions; 

means for holding a chosen gear position and for resisting 20 
movement fix>m one gear position to another gear 
position; 

means for adjusting said gear position holding and resist- 
ing means to vaiy resistance to shifting; 
said rotatable shift actuator comprising a housing; 25 

said gear position holding and resisting means compris- 
ing: 

a latching spring; 

said latching spring induding at least one latching lug; 
a latchii^ element for receiving said latching lug; ^ 
said latrhing dement comprising a plurality of detent 
notches; 

said latching element and said latching spring being 

rotatable with respect to each other; and 
said at least one latching lug being disposed toward 
said detent notches; 

said means for holding a chosen gear position and for 
resisting movement firom one gear position to another 
gear position comprising: ^ 
a slide; and 

said slide comprising means for biasing said at least 
one latching lug of said latching spring against said 
detent notches; 

said adjusting and varying resistance means comprising a 45 
plurality of bias levds disposed on said slide; 

each of said jduiality of bias levels being disposed to 
generate a different bias of said at least one latching lug 
against said detent notches; 
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said plurality of bias levels comprising a first biasing 

surface and a second biasing surface; 
said latching spring comprising: 
a first projection and a second projection; 
said first and second projections being di^sed <^po- 

site said latching lug; 
said first projection being disposed against said first 

biasing surface; and 
said second piojecrion being disposed against said 
second biasing surface; 
means for limiting rotation of said latrhi'ng spring; • 
said limiting rotation means comprising: 
a first stop surface; 
a second stop surface; 

said first and second stop surfaces being disposed on 
said housing; 

a recess being disposed between said first and second 

stop surfaces; and 
said latching spring being disposed within said recess. 

8. The bicyde gear shifting system as claimed in claim 7 
v^ojcin: 

said latching spring has a first circumferential length 
said latching spring has a flexed second circumferential 
length when said latching lug is disposed between ones 
of said plurality of detent notches; 
said second circumferential length bdng greater than said 
first circumferential length. 

9. The bicyde gear shifting system as claimed in daim 8 
wherein: 

said first biasing surface is of suflBdent width to contain 
said first projection when said spriiig has said first 
circumferential length and when said ^ring has said 
second circumferential length; and 
said second biasing surface is of sufiELdent length to 
contain said second projection when said spring has 
said first drcomfcrential length and when said spring 
has said second ctrcomfezcntial length. 

10. The bicyde gear shifting system as daimed in daim 

9 wherein: 

said first biasing surface corctprises a first means for 

providing a continuous change of the bias; and 
said second biasing surface courses a second means for 
providing a continuous change of tiie bias. 

11. The bicycle gear shifting system as rUimf^ in daim 

10 wherein at least one of said first and second continuous 
bias means is an inclined plane. 

« * * * * 
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